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DATE: 

TIME OF ORIGIN: 

YIELD: 

MAGNITUDE: 

LOCATION: 

ENVIRONMENT: 

CHAJE IV 

EVENT DESCRIPTION 

16 September 1965 

19:51:10.22 

300 Tons TNT Equivalent 

4.73 + 0.39 

SITE: Off the Coast of Maryland 
in the Atlantic Ocean 

Geographic Coordinates: 

Lat:  S?0!!^" N 

Long: 1A02VZ*"  W 

Geologic Medium; Salt Water 

Depth of Water: *» 5100 ft. 

Depth of Shot:   « 900 ft. 

■ COMPUTED EPICENTER: 

Geographic Coordinates: 

Lat:  370i7,17,, N 

Long:  74°38'53" W 

Time of Origin:  19:51:13.3Z 

Depth: 14 km 

Epiceiiter Shifts  41 km, N 75 W 
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4 Introduction 

A long range seismic measurements (LRSM) program was 

established under VELA-UNIFORM to record and analyze short- 

period and long-period data from a planned series of U.S. 

underground nuclear tests. These, and other data, will be 

used by VELA-UNIFORM participants for studying and develop- 

ing methods for distinguishing between explosive and 

earthquake sources. 

CHASE IV was an explosion of surplus ammunition of 

approximately 300 tons of TNT equivalent, which was author- 

ized and conducted by the Office of Naval Research (ONR). 

The explosives were loaded into an expendable Liberty ship 

(Santiago Iglesias). The ship was sunk and the explosives 

detonated at a prearranged depth. 

The purpose of this report is to provide an analysis 

of data resulting from the CHASE IV event from the LRSM film 

seismograms from operating mobile field teams; Wichita 

Mountain Observatory, Oklahoma (WMSO), Uinta Basin Observa- 

tory, Utah (UBSO), Blue Mountain Observatory, Oregon (BMSO), 

Cumberland Plateau Observatory, Tennessee (CPSO), and Tonto 

Forest Observatory, Arizona (TFSO); and from several experi- 

mental or temporary stations operated in connection with 

- 2 - 



other research programs. 

Instrumentation and Procedurg 

Instrumentation at each of the mobile stations con- 

sists of three-component short-period Benioff and three- 

component Sprengnether long-period seismographs. Data are 

recorded on 35 millimeter film and on one-inch 14-channel 

magnetic tape. All of these stations are equipped to record 

WWV continuously in order to provide accurate time control. 

Calibration is accomplished once each day and just prior to 

each shot at operating settings.  Specific details of the 

instrumentation and operating procedures for these stations 

are given in Field Manual, Long Range Seismic Measurement 

Program, Technical Report No. 63-17, which can be obtained 

from the Geotech Division of Teledyne Industries, Inc., 

Dallas, Texas. All the observatories have both long-period 

and short-period, three-component instrumentation,in addition 

to their other specialized facilities. 

Station site information is presented in Appendix 1(A) 

This includes the station name and code; the geographic co- 

ordinates, distances and azimuths involved? the station ele- 

vations? and the type of instruments in use at each location. 

- 3 - 
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A status report for CHASE IV is included in Table 1, 

p.'.aced opposite the operations map, Figure 1. This report 

gives the names of 31 stations and  indicates which instru- 

ments were operational and which recorded signals. 

An explanation of the procedure for amplitude measure- 

ments used in this report is illustrated in Appendix II. 

The unified magnitude (m) computations for distances less 

than 16 are based on AFTAC/VSC extensions of Gutenberg's 

o     o 
Tables*, ^or this purpose, points from 10 co 16 were read 

from a curve in the Gutenberg-Richter paper and an inverse 

cube relationship was used to extrapolate from two to ten 

degrees. A table of the distance factors (B) is provided in 

Appendix 1(B). 

A standard hypocenter location program for a digital 

computer has been used to determine the location using data 

from all stations analyzed.  Best-fit values of latitude, 

longitude, depth of tocus, and time of origin are determined 

statistically by a least squares technique. This utilizes a 

Jeffreys-Bullevi travel-time curve as modified by Herrin in 

1961 on the basis of Pacific surface-focus recordings.  Pre- 

4 - 
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Earthquake 3, Ann. Geofis., 9 (1956), pp. 1-15. 



cision of the computation is limited primarily by the accuracy 

of arrival times, the validity of the standard travel-time 

curve, and by local velocity deviations.  Since the method is 

based on P wave arrivals, this particular program does not 

make use of liter phases such as pP and S in the determination 

of depth or location. Results are shown on the Event De- 

scription page. 

Data and Results 

Table 2 summarizes the measurements made of the princi- 

pal phases from the CHASE IV event. Included art the Pn and 

P arrival times, the maximum amplitudes (A/T) of Pn or P and 

Pg motion as seen on the short-period vertical instruments, 

and the maximum amplitudes (A/T) of the Lg phase as measured 

on the short-period horizontal tangential component. Is- ateen 

stations recorded usable short-period signals. Two other 

stations probably recorded CHASE IV, but an overriding local 

event obscured the signals. Long-period signals from this 

event were not recorded. 

In addition. Table 2 and Figure 2 show the unified 

magnitudes (m) where measurable. The average magnitude for 

CHASE IV is 4.73 + 0.39 . 
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The travel-time residuals front the Pn and P phase are 

within the usual limits (see Figure 3). The amplitudes of 

Pn and P, Pg and Lg are shown in Figures 4, 5 and 6. Lines 

proportional to the inverse cube of the distance visually 

fitted through the observed t^i^ts are shown on these graphs. 

Attached to the report are illustrative; seismograms 

showing the signals recorded at a number of locations. The 

most distant station analyzed that recorded CHASE IV was 

NP-NT at a distance of 4890 kilometers. 

I 
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HR-AZ Bebar, Arizona 3270 34O4011" B l}.0O45,59" B 1.88 276° 74° 131° 221' t. x 

GB-AZ Glob«, Arizona 3277 33046,32p B 110°31'41" W 1.48 274° 73° 131° 221° t X        1 

SH-Hk SuMtgraaa. Montana 32B3 48°58'06" R 1110S7,46" B 1.11 305° 99° 120° 210° 8 *     1 
TTSO-Zl 

T«Dte rozeat 
Obaarvatory, Arlaona »26 340X7'12" ■ ui'ie'es- w 1.49 276° 74° •0° rf» JH X      1 

LO-AZ Um« Vallay, Arizona 1M7 J4024'28" ■ Ul"M'45" W 1.77 »7»° 74° 131° 121° S X        1 

JR-AZ Jaroaw, Arizona 3374 3404'>,32" B 111059'25" W 1.31 277° 74° 131° 221e L X        1 

SM-AS Sunflower, Arizona 3377 33051,49" B lll04r34" W 0.38 275° 73° 131° 221° L X 

KH-DT Knab, Dtsh 3389 37O01,22" R 112049'39" W 1.74 282° 78° 95° MS" L X 

HLJIB ■allay,  Idaho 3435 43O33'40"  N 114O25'08" M 1.83 295° 88° 124° 214° L X 

8G-AZ Seligaan, Arlaona 3462 35038,27" H 113015'39" B 1.68 279° 76° 131° 221° L X 

IHEO-Z3 
Blue Mountain 
obaarvatory, Oregon 3661 44O50'56" B ll7Ol«'20" B 1.19 297° 88° 0° 90° JM X        1 

HR-av Hlna, favada 3815 3BO26'10"  B llfc0e'53" w 1.52 286° 78° 308° 31° L X 

Ft-BC 
Port Nelnon, British 
Coltmbia, Canada 

4207 58051,38"  H 122,50'11- H 0.66 321° 103° 103° 193° t. * 

WL-Tf.. Nataen Lake, Yukon 4564 60O07,00-  B 128045'52- W 0.72 322° 9»° »7° 187° L X 

sp-wr Mould Bay, RorOweat 
Tarritoriea, Canada 4890 76O15,0e" R 119022,18" W 0.06 346° 126° 356° 86° JM 

8 
X 

LHB Llllehamar. Honay 6240 6lO02,S7" B 10OS2'48" B 0.51 36° 287° 138° 228° L X 

AD-IS AdaK Island, Alaska 7611 51O52'30    B 176O40'45" W 0.06 319° 57° 0° 90° L X 

Recording Site Information - CHASE IV 

Appendix 1(A) 
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Unified Magnitude: m 

where 

= log10 (A/T), + B 

A Ä zero to peak ground motion in millimicrons 
= (mm) (1000) 

K 
T = signal period in seconds 
B ~ distance factor (see Table below) 

mm = record amplitude in millimeters zero to 
peak 

K = magnification in thousands at signal 
frequency 

Table of Distance Factors (B) for Zero Depth 

Dist 
(deq) B 

oD _ 

1 - 

2 2.2 
3 2.7 
4 3.1 

5 3.4 
6 3.6 
7 3.8 
8 4.0 
9 4.2 

10 4.3 
11 4.2 
12 4.1 
13 4.0 
14 3.6 

15 3.3 
16 2.9 
17 2.9 
18 2.9 
19 3.0 

20 3.0 
21 3.1 
22 3.2 
23 3.3 
24 3.3 

25 3.5 
26 3.4 

Dist 
(deq) B 

27° 3.5 
28 3.6 
29 3.6 

30 3.6 
31 3.7 
32 3.7 
33 3.7 
34 3.7 

35 3.7 
36 3.6 
37 3.5 
38 3.5 
39 3.4 

40 3.4 
41 3.5 
42 3.5 
43 3.5 
44 3.5 

45 3.7 
46 3.8 
^7 3.9 
48 3.9 
49 3.8 

50 3.7 
51 3.7 
52 3.7 
53 3.7 

Dist 
ideal 

54^ 

B 

3.8 

55 3.8 
56 3.8 
57 3.8 
58 3.8 
59 3.8 

60 3.8 
61 3.^ 
62 4.0 
63 3.9 
64 4.0 

65 4.0 
66 4.0 
67 4.0 
68 4.0 
69 4.0 

70 3.9 
71 3.9 
72 3.9 
73 3.9 
74 3.8 

75 3.8 
76 3.9 
77 3.9 
78 3.9 
79 3.8 

Dist 
(deq) B 

80° 3.7 
81 3.8 
82 3.9 
83 4.0 
84 4.0 

85 4.0 
86 3.9 
87 4.0 
88 4.1 
89 4.0 

90 4.0 
91 4.1 
92 4.1 
93 4.2 
94 4.1 

95 4.2 
96 4.3 
97 4.4 
98 4.5 
99 4.5 

100 4.4 
101 4.3 
102 4.4 
\03 4.5 
104 4.6 

105 4.7 

Unified Magnitudes From P or P Waves 
n 

appendix I(B, 



d = Maximvunr« 

\ 

Bottom of line 

Maximum 

i 

Bottom of line 

Detail Showing Allowance 
For Line Width 

Pick time of Pn at beginning of "a" half cycle. 

Pick agglitude of Pn as maximum "d^" within 2 or 3 cycles of "C 

Pick amplitudes of Pg and Lg at maximum of corresponding motion. 

Seismic Analysis Diagram 

APPENDIX 11(A) 
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